Hfoiad Transerpt of Froceedigs

WUCLEAR REGULATORY COMMISSION

Title: Advisory Committee on Reactor Safeguards
ESBWR Design Certification Subcommittee

Docket Number: (n/a)

Location: Rockville, Maryland
Date: Tuesday, October 2, 2007
Work Order No.: NRC-1799 Pages 1-159

NEAL R. GROSS AND CO., INC.
Court Reporters and Transcribers
1323 Rhode Island Avenue, N.W.
Washington, D.C. 20005
(202) 234-4433



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
+ + + + +
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS (ACRS)
SUB-COMMITTEE ON ESBWR DESIGN CERTIFICATION
+ + + + +
TUESDAY,
OCTOBER 2, 2007
+ + + + +
The meeting was convened in Room T-2B3 of
Two White Flint North, 11545 Rockville Pike,
Rockville, Maryland, at 1:00 p.m., Dr. Michael
Corradini, Chairman, presiding.

MEMBERS PRESENT:

MICHAEL CORRADINI Chairman

JOHN D. SIEBER ACRS Member
MARIO V. BONACA ACRS Member
GEORGE APOSTOLAKIS ACRS Member
OTTO L. MAYNARD ACRS Member
DENNIS C. BLEY ACRS Member
JOHN W. STETKAR ACRS Member
WILLIAM J. SHACK ACRS Member
SAID ABDEL-KHALIK ACRS Member
DANA A. POWERS ACRS Member

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




NRC STAFF PRESENT:

DAVID MATTHEWS

AMY CUBBAGE

MOHAMMED SHUAUBI

ALSO PRESENT:

JIM KINSEY

DAVID HINDS

ALAN BEARD

RICK WACKOWIAK

IRA POPPEL

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




TABLE OF CONTENTS

Opening Remarks, MICHAEL CORRADINI, ACRS

Staff Introduction and Opening Remarks,

DAVID MATTHEWS, NRO............... ... ...,

Overview and Status of Staff Review,

AMY CUBBAGE, NRO........ ...ttt innn.

Overview presentation on ESBWR design
including operating characteristics and

safety features, GE-HITACHI NUCLEAR

AMERTCA, LLC. .. ... ittt ittt

Subcommittee Discussion, MICHAEL

CORRADINI, ACRS. ... ...ttt ittt

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701

(202) 234-4433




P-R-O-C-E-E-D-I-N-G-S
1:00 p.m.

CHAIR CORRADINTI: Dana Powers, Jack
Sieber, Bill Shack and John Stetkar. Tom Kress is
also attending as a consultant to the Subcommittee,
and Gary Hammer of the ACRS staff is the Designated
Federal Officer for this meeting.

The purpose of the meeting is to review
and discuss the Safety Evaluation Report with open
items for several chapters of the ESBWR design
certification. We will hear presentations from the
NRC Office of New Reactors, and GE-Hitachi Nuclear
Energy Americas, LLC. Is GEH an appropriate way of --
good.

The Subcommittee will gather information,
analyze relevant issues and facts, and formulate
proposed positions and actions as appropriate for
deliberation by the Full Committee.

The rules for participation in today's
meeting have been announced as part of the notice of
this meeting, previously published in the Federal
Register. Portions of the meeting may be closed for
the discussion of unclassified safeguards and

proprietary information.
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We have received no written comments or
requests for time to make oral statements from members
of the public regarding today's meeting.

A transcript of the meeting is being kept
and will be made available as stated in the Federal
Register notice. Therefore, we request that
participants in this meeting use the microphones
located throughout the meeting room when addressing
the Subcommittee, and identify vyourselves. The
participants should identify and speak with sufficient
clarity and volume so that they may be readily heard.

We'll proceed, and I'll call upon Mr.
David Matthews of the Office of New Reactors to start
us off.

MR. MATTHEWS: Thank you wvery much, Mr.
Corradini.

My name is David Matthews, I'm the
Director of New Reactor Licensing in the Office of New
Reactors. We are very pleased today to be able to
make the first presentation to the ACRS Subcommittee
on the ESBWR design certification activities.

I'm particularly pleased today, for those
of you who may have had me be in front of you before,

two previous jobs ago I was the Director of the
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division responsible for de-commissioning of the NRC,
and then I moved to being Director of the division
responsible for license renewal at the NRC, and then
on to Director for the division responsible for new
reactor licensing. I don't know whether you call that
reverse progress or not, I'm certainly enjoying it,
but it's been evolutionary.

The presentations you'll hear this week,
and in the coming months, represent a very significant
effort on the part of both the NRC staff and GE-
Hitachi. This review has been ongoing for two years.

Amy reminded me that it had begun in August of 2005.

Just by way of numbers, and our numbers
don't always agree statistically with GE's numbers,
because we count different, but in general the number
of requests for additional information that the staff
has generated since the onset of this review is on the
order of about 3,100, and GE has responded at this
point to approximately 2,000 of those requests for
additional information.

And, we view those 2,000 to have been
satisfactorily addressed, and now considered resolved.

So, at this juncture, I think there is certainly a

sufficient amount of substantive information to
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warrant the ACRS' beginning to -- the Subcommittee and
the Full Committee -- to begin their review of the GE
effort and the NRC staff's review of that effort.

There is still a lot of work ahead. The
staff's approach is to engage the ACRS at the SER with
open items stage, but a little differently for this
than maybe previous instances, we are going to do this
on a chapter-by-chapter basis, and we are very pleased
that the staff and the ACRS Subcommittee, and Full
Committee, have agreed to provide this mechanism to us
so that we can get early feedback from the committee,
rather than waiting til some large juncture, such as
the issuance of an SER with open items, to begin this
review.

So, we have been providing you, as you
know, on a regular basis, those SER chapters with open
items that we have been generating.

At this point in time, we believe that
that's the form in which you will see the SER with
open items, 1t will come on a chapter-by-chapter
basis.

At the juncture last year, GE proposed,
and we agreed, that the idea of driving towards an SER

with open item, I believe it was to be October of this
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year, was not an efficient and effective way to move
forward, because of the level of review, both in terms
of what they had supplied us and what we had completed
at that juncture. That document might not have been a
worthwhile document for the staff to invest in, in
terms of a consolidated SER with open items, because
of the number of open items and the areas in the
design that had yet to be completed by GE.

So, we appreciate this unique approach.
Our goal would be to work through these on a chapter-
by-chapter basis, and at a juncture down the road we
will be issuing an SER and, hopefully, at that point
in time it will reflect resolution of a majority of
the issues that we'll be discussing today.

Amy will get into the details associated
with that review and its timing when I turn the
microphone over to her.

We'd like to get your feedback now, so we
can address any issues as part of our continuing
review that the Subcommittee and the Full Committee
may want to raise. We want to establish a level of
finality on areas that we all agree are adequately
addressed and, therefore, we are requesting a letter

from the Committee on each of the chapters that we had
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offered to you, and we'll be offering in the future.

CHAIR CORRADINI: Just to make sure that
our first attempt at that will probably be the
November meeting.

MR. MATTHEWS: That's in agreement with
our schedule.

When we come back to the Committee,
hopefully, in 2009, with that completed final safety
evaluation report I just referred to, we intend to
focus on the resolution of any remaining open items
and any changes that have occurred that we weren't
able to cover on this chapter-by-chapter basis.

We look forward to these future
interactions with the Committee regarding design
certification, and with regard to the COL applications
referencing the ESBWR design.

The ESBWR-COL applications are expected
shortly. We expect them to be submitted in November
of 2007, February, 2008 and May of 2008, for the,
respectively, North Anna, Grand Gulf and River Bend
sites.

At this point in time, I'd like to point
out that with us today is Mohammed Shuaubi. Mohammed

is the Branch Chief responsible for the ESBWR and ABWR
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design centers. You are aware that the New Reactor
Office has in effect a project management activity
centered in the Division of New Reactor Licensing, and
it's organized around these design centers, and that's
the basis wupon which the interactions with this
committee and others will be done. So, Mohammed is
responsible for the ESBWR and ABWR design centers at
this point.

As we find ourselves faced with additional
work that justifies replication of those design center
branches, we will do that. Okay. We already now have
two Westinghouse AP 1000 design center branches.

At this point in time, I'd 1like to
introduce Amy Cubbage, who is the Senior Project
Manager, who has been overseeing the NRC's review of
the ESBWR design certification since its introduction
into our process in 2005, and then following that GE-
Hitachi will be making a presentation.

So, with that, I'll turn it over to Amy.

CHAIR CORRADINTI: Thank you.

MR. MATTHEWS: And, I'm going to resort to
the side table at this juncture.

CHATIR CORRADINTI: Thank vyou, thank you

very much.
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MS. CUBBAGE: Again, as Dave said, I'm the
Lead Project Manager for the ESBWR design
certification review. I'm also supported by an army
of additional project managers, who are sitting in the
wings here. I won't introduce all of them, but
they've been putting in a lot of effort, and you'll be
hearing from them when their chapters come up tomorrow
and in coming meetings.

And also as Dave mentioned, of course, GE-
Hitachi will be making a presentation on the design
this afternoon. For some of vyou, that may be a
refresher, and for other newer members of the
Committee this may be the first time that you are
hearing their presentation.

And also tomorrow, we'll be presenting our
evaluation of Chapters 2, 8 and 17.

For my presentation, I'm going to focus on
giving you some of the history of the previous
briefings that the Committee has had on ESBWR, an
overview of the status of the ESBWR review, the design
control document, and other submittals, review
guidance that we are using for this review, and also
touch on our plans for future briefings.

Beginning during the ©pre-application
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review, there were several interactions with the
Committee, specifically, the Thermal-Hydraulic
Subcommittee and then the Full Committee, and the
Committee looked at the staff's review of the track
*** code for application to ESBWR loss of coolant
accidents, and also for thermal-hydraulic stability,
so there were a number of meetings at that time, and
it culminated ultimately with the staff issuance of
safety evaluations accepting those methods for ESBWR.

And, the PRA Subcommittee has also had a
few informational briefings, and we expect that to
continue as well.

Review status, we actually began our pre-
application interactions in 2002, and the application
was submitted in August, 2005, and was later docketed
in December, 2005.

Since that time, the staff has reviewed
the materials provided and have completed our major
milestones for issuance of RAIs, and there were four
dates where those were issued, with a total of over
3,100 RAIs that have been issued.

The design control document Revision 3 was
submitted in February, 2007, and that forms the basis

of the safety evaluation reports that we have provided
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to the Committee and we'll be discussing during the
month of October.

In addition, we have looked at numerous
RAI responses and other more supporting submittals,
such as topical reports.

DCD Revision 4 was submitted on Friday,
and we're going to be getting you copies of that as
soon as we receive the bulk copies from GE-Hitachi, so
we expect those this week.

The primary purpose of DCD Rev 4 was to
provide a reference for the COL applications that will
be submitted starting in November. So, there's a lot
of effort on the consolidation and clarification of
the COL action items in the DCD, which the COL
applicants will Dbe required to meet in their
applications, and there's a significant effort to
upgrade both the content and format of tier one.

Lastly, many of the RAI responses have
been incorporated into DCD Revision 4, and remaining
RAI responses will be incorporated into DCD Revision 5
in March, 2008.

One other major deliverable that --

MEMBER SHACK: What's the scope of the

remaining RAIS?
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MS. CUBBAGE: There are about 1,000 of
them, and you'll be hearing, when we come to the
meeting starting tomorrow, you'll hear what the open
items are that remain in the review, and those will be
getting incorporated into Rev 5.

CHAIR CORRADINI: And so, in the Rev 4 we
are going to get we'll see the differences between 3
and 4°?

MS. CUBBAGE: Right, there will be a list
of changes for every chapter, and I, perhaps, could
let GE in their presentation give you more information
about what changed and how it will be presented.

CHATIR CORRADINI: Okay, thank you.

MS. CUBBAGE : Another significant
deliverable that was received 1last week was the
complete Revision 2 of the PRA, that had been
submitted in pieces beginning in the spring, but now
we have the last part of that in a consolidated
version, and again, we'll get you copies of that.

MEMBER APOSTOLAKIS: About Level 1 and
Level 2.

MS. CUBBAGE: That's right.

MEMBER APOSTOLAKIS: The uncertainty

analysis that we requested for the Level 2 phenomena
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is there?

MS. CUBBAGE: I'd have to ask GE-Hitachi
to give us a status on that. Perhaps, they could do
it in their presentation, or --

MEMBER APOSTOLAKIS: Fine.

MS. CUBBAGE: Okay, so topical reports,
there are numerous topical reports that support the
design control document. I've listed some of the
topical areas. As you can see, there are quite a few
of them. You'll hear more about these topical reports
when we present the chapters that are associated with
those topical reports. The bulk of them are
affiliated with Chapters 3, 4, 6, 7, 15, 18 and 21, so
we won't be hearing about topical reports tomorrow,
but at future meetings, and we'll make sure that the
Committee has the latest revision of all those topical
reports leading up to those meetings.

MEMBER SIEBER: Will that list show which
ones are reviewed and approved and which ones have yet
to be approved?

MS. CUBBAGE: These are all under review.

MEMBER SIEBER: Okay, so there's none
approved.

MS. CUBBAGE: None approved, that's right.
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MEMBER APOSTOLAKIS: Will we have the I&C
reports?

MS. CUBBAGE: One of them was Jjust
received on Friday.

MEMBER APOSTOLAKIS: Oh, okay.

MS. CUBBAGE: Others have been submitted
previously, and we certainly can get copies of those
to you.

MEMBER APOSTOLAKIS: Yes, let's make sure,
because I'd like to have that. Mr. Sieber also would.

And, I want the three I&C and the human
factors.

CHAIR CORRADINI: So, we'll just get a CD
of all of them.

MS. CUBBAGE: Yes, I'd be happy to provide
all of that.

MEMBER APOSTOLAKIS: A CD with everything.

MS. CUBBAGE: I can do that.

CHAIR CORRADINI: And, you can go through
it at your own leisure.

MEMBER APOSTOLAKIS: Whatever you want to

-- thank you, Michael, I didn't know what to do, but
now I know.

Yes, 1f you would do that, put everything
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on a CD.

MS. CUBBAGE: For example, the human
factors area there are about a dozen topical reports
in that area.

MEMBER APOSTOLAKIS: A dozen reports on
human factors?

MS. CUBBAGE: Right, one corresponds to
each of the elements of the Human Factors Program, SO
there's a lot of information there.

MEMBER MAYNARD: Are these proprietary, or

MS. CUBBAGE : Some of them are
proprietary, and for those that are proprietary, of
course, we have non-proprietary groups as well.

MR. KRESS: This Suppression Products
Removal Module, is that a suppression pool model?

MS. CUBBAGE: It's more than Jjust a
suppression pool, it involves the PCCS, et cetera.
I'd have to look to GE to give us a little more depth
on what that contains, but this is an issue that's
been in the works for about two years. It's the
overall Jjustification models for the PCCS product
removal.

MEMBER APOSTOLAKIS: So this -- and maybe
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you mentioned it, but this Committee, or the review
committee, will have to comment on each one of these
at some point?

MS. CUBBAGE: They, in some cases, are
supplemental information that supports the analysis
results that are presented in the new DCD.

CHAIR CORRADINTI: I think he's worked
backwards from the --

MS. CUBBAGE: They work backwards from the
DCD in many cases, right.

MEMBER APOSTOLAKIS: So, the letter
addresses the DCD?

CHAIR CORRADINI: Well, it addresses the
staff's evaluation.

MS. CUBBAGE: Staff's evaluation.

MEMBER APOSTOLAKIS: The staff's
evaluation, that's correct.

MS. CUBBAGE: Right, and in some of these
cases 1in limited areas we are going to prepare
separate first evaluation reports, for example, the
fuel design will receive a separate evaluation,
because it is possible that at a later date the COL
applicant or licensee can select a different tool

design, and then at that point they would need to do a
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review. So, we are keeping that safety evaluation
report separate, and will be referenced in the
certification.

MEMBER APOSTOLAKIS: Okay, thank you.

MS. CUBBAGE: And so, in addition to what
you saw in the last page, there are some more topical
reports that have yet to be submitted, some of them
related to security, some of them related to spent
fuel rack design, the steam dryer acoustic load
analysis for the center, and for all the topical
reports there are revisions that are planned when
necessary to incorporate requests for additional
information.

We are expecting that GE-Hitachi will come
and brief the Committee at the appropriate times when
these new submittals are received, so that we can
engage early and get the Committee's feedback on
those, rather than waiting til the final SER.

And also, we are going to do acceptance
reviews when we receive those topical reports.

So, as part of our review effort, we've
conducted many audits. Some examples are listed
there, where we've gone to the GE-Hitachi offices and

looked at the detailed calculations and design
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records.

We also planned some additional audits.
We are also doing confirmatory analyses in many areas,
and those are ongoing and will continue.

The snapshot of our RAI status, I think
Dave and I have already touched on this, but at this
point we've got about 2,200 RAIs considered resolved,
and 900 or 1,000 that are considered open at this
time. However, we do expect that additional RAIs will
be issued in response to the staff's review of DCD
Revision 4, Revision 2 of the PRA, and the topical
report reviews.

MEMBER SHACK: Sorry, Amy, just for a
second.

MS. CUBBAGE: Sure.

MEMBER SHACK: 1In the ABWR the piping was
largely an IPEC kind of thing. Is this going to be a
more complete design, because it just happens to be,
perhaps, a little closer to a COL?

MS. CUBBAGE: They are working on
finalizing the design as part of their detailed design
phase. However, there will be piping back as part of
the certification. There will also be DAC in the

original I&C area and the control room design area.
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MEMBER SHACK: DAC.

MS. CUBBAGE: DAC, Design Acceptance
Criteria.

MEMBER SHACK: Oh, okay.

MS. CUBBAGE: So, that's in lieu of design
detail we have ITAAC so that we can verify the design
in accordance with the design acceptance test.

CHAIR CORRADINTI: So, some of it will
still be in that mode where the criteria is specified,
ITAAC will check it.

MS. CUBBAGE: Okay, so the status of our
safety evaluation reports, you've received seven of
our safety evaluation reports. We are going to
discuss three of those tomorrow. The ones with the
asterisks are those for any members of the public who
are interested, are available publicly as of today,
and the accession numbers are provided. We are going
to be providing additional safety evaluation reports
in the coming weeks and months to support future
interactions. We expect the next that you'll receive
will be Chapters 9, 13 and 16 support in November
Subcommittee meeting. We need to work on a schedule
for that meeting.

I'll touch on our review guidance. This
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has been a point of a little bit of confusion with the
issuance of the March, 2007 Safety Review Plan while
this review 1is ongoing. The ESBWR application
provides evaluation of the design against the SRP that
was in effect six months prior to the docket date. 1In
most cases, the official version was the 1981 version
of the SRP. There were some versions that had never
been officially issued prior to '07, and those were
issued in draft in 1996, and there were also some
sections, for example, digital I&C, that had been
updated in the late '90s and early 2000 time frame.

So, that was the SRP version that was
addressed in the design control document, in Revision
0, and still to this day.

Certification, however, is based on
compliance with the regulations in effect at the time
of certification, so we need to assure that any
regulations that came out after the SRP that GE-
Hitachi has referenced have been addressed acceptably
and also any regulations that have vyet to be
promulgated, but would be in effect before the date of
certification.

So, we are going to do a comparison of the

March, 2007 SRP against previous versions. We are
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going to address any impacts, to ensure that the ESBWR
complies with the current regulations. In some cases,
additional RAIs may need to be asked, so that we can
get enough information to ensure that the regulations
have been met, and we'll revise our safety evaluation
report with open items as necessary prior to issuance
of the final SER.

In some cases, the staff has already
looked at the acceptance criteria in the March, 2007
SRP, and you may hear tomorrow and in other meetings
that that has been done, but in cases where it has not
we are going to do that.

So, for future subcommittee meetings, the
next one that's scheduled is October 25th. We are
going to be covering Chapters 5, 10, 11 and 12. We
are planning to have a full committee meeting on
November 1lst or 2nd to cover the chapters that are
going to be discussed tomorrow and also on the 25th,
so we're going to combine that. So, we'd be looking
for a letter from the November full committee meeting
on all of these chapters.

And then in November, we also want to have
a subcommittee meeting to address Chapters 9, 13, 16

and, hopefully, GE-Hitachi will be prepared to come in
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and give an overview of the new topical reports that
would have recently been submitted at that time.

And then, to cover those chapters at a
December -- early December full committee meeting.

Remaining chapters --

MEMBER APOSTOLAKIS: Excuse me, let me
display my ignorance here.

One of these chapters will address the
PRA?

MS. CUBBAGE: Chapter 19.

CHATIR CORRADINI: We're not there vyet.

MS. CUBBAGE: That will address PRA, and
we are not there yet.

CHAIR CORRADINI: We'wve chosen to bundle,
George, 5 and 10, Amy, is that it?

MS. CUBBAGE: 5, 10, 11 and 12.

CHATIR CORRADINI: Because that's a large
part of the reactor coolant system, so we've bundled
them with topics, but I think 19 won't be up this
year.

MS. CUBBAGE: Right, and in light of the
fact that the Revision 2 of the PRA was just
submitted, we're waiting until we are further along

with that review and have fewer open items.
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The chapters that you are going to be
seeing tomorrow and also on October 25th have fewer
open items.

MEMBER APOSTOLAKIS: Well, there 1is
already subcommittee --

MS. CUBBAGE: There is a subcommittee, and
we are determining if GE-Hitachi has provided the
information that you need to support that meeting.

If possible, we may need to defer that.

MEMBER APOSTOLAKIS: Okay.

CHAIR CORRADINI: The November meeting.

MS. CUBBAGE: The November 15-16 PRA site
meeting.

CHAIR CORRADINTI: Not to get into
schedule, but just so we are clear, so if that gets
delayed then 1likely I assume that vyou'd want to
substitute it with looking at these chapters, which
you might be further along with?

MS. CUBBAGE: We could try that, or we
might prefer to do something later in November, just -
- i1t depends on when we issue our SERs.

MEMBER APOSTOLAKIS: Do you have any idea
when this Chapter 19 will come to us?

MS. CUBBAGE: At this juncture, no, but
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we'll keep --

MEMBER APOSTOLAKIS: Some time in the
spring.

MS. CUBBAGE: -- spring, right.

MEMBER APOSTOLAKIS: Flowers.

CHAIR CORRADINI: With the flowers.

MEMBER APOSTOLAKIS: With the flowers.

MS. CUBBAGE: So, we are trying to get as
many of those chapters to you to support committee
meetings in the first quarter, and we may schedule
topic specific discussions as needed, for example, on
the fuel design or other topical reports that warrant
their own meeting.

And then, we are planning our interactions
on the final SER at this point in early calendar '09.
When we receive the topical reports, they are going
to be coming in this fall, we are going to assess
their impact on the overall review schedule, so this
at this point is a planning window, and we'll be
speaking with you about the details later.

And, at that time you'll be receiving the
consolidated safety evaluation report, rather than
chapter by chapter, and our focus will be on the open

item issue resolution, and changes from the SER with
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open items.

My last slide, anymore questions?

MEMBER APOSTOLAKIS: October 25th is a
firm date?

MS. CUBBAGE: Yes, it is.

MEMBER SIEBER: For what?

MS. CUBBAGE: Next subcommittee meeting.

CHAIR CORRADINI: Subcommittee on a
Thursday.

Any other questions?

Okay.

MS. CUBBAGE: Thank you.

CHAIR CORRADINI: We'll have the next.

MR. KINSEY: Good afternoon. We
appreciate your time this afternoon. My name is Jim
Kinsey, I'm the Vice President of ESBWR Licensing for
GE-Hitachi, and again, we appreciate your time this
afternoon.

I guess I would echo Mr. Matthews and Ms.
Cubbage's input, we have spent a lot of time working
with the staff back in the spring, and established a
process for moving forward, which we think will be
most efficient for all organizations as we work

through the certification process and the remainder of
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the technical review. So, we appreciate the
subcommittee accommodating our path forward with
presenting topics on a per chapter basis, but there
again, that will work through the closure of open
issues on a much more efficient basis, it's a more
efficient effort.

We are planning an overview today to,
basically, provide everybody the same general basis of
repeated line features of the ESBWR key safety
aspects, and we'll provide some summary details of the
incites that we've gained through the completion of
our Vision 2 of the PRA.

In Amy's session, I understand that the
Committee was asking a lot of questions and was very
curious about the differences between DCD Rev 3 and
Rev 4, and I guess what I would propose to do, in
order to make that also an efficient discussion, is
we'll include that as part of each of the individual
chapter discussions that we're having starting
tomorrow morning, so we can highlight the deltas that
we have for that.

The presentation that we have planned to
start now will take us just over an hour, we want to

leave plenty of time for questions, and the presenters
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are David Hinds, who is our Vice President of New
Units Engineering, Alan Beard, who 1is a principal
engineer in the New Units Group, and Rick Wachowiak,
who I think some of you -- Rick is our Technical Lead
in the PRA area.

CHAIR CORRADINI: He looks familiar.

MR. KINSEY: And, with that as an
introduction, I'd 1like to turn it over to the
presentation team to move through the overview of the
ESBWR design.

Thank you.

MR. HINDS: If you don't mind me standing

up?
CHAIR CORRADINI: Actually, it's better.
MR. HINDS: I move around.
CHATR CORRADINI: Because you need to be
wired.

MR. HINDS: Oh, okay. Okay, we'll get
some logistics going here.

Okay, good afternoon, again, I'm David
Hinds, Manager of New Units Engineering for GEH.

We're glad to be here at this juncture in
the review and have an opportunity to present to you

the ESBWR, many, many aspects for us to talk about.
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What we've got prepared here today is, basically, a
short overview to really lead into the individual
chapter presentations. So, we've got a short overview
here, I'll show you what we've got here on the agenda.

On the agenda we've got just a short
discussion of the evolution of the design of the
ESBWR, some discussion about some of the design
features, and improvements, and some of the
characteristics of the ESBWR.

A period to focus on our passive safety
system, to discuss how the safety systems perform and
interact with each other, and then a short summary of
the PRA. We have, as Amy had mentioned, we have gone
through with the PRA Subcommittee, some early
introductory discussions, and we'll have -- I prepared
here just a short summary of the PRA results.

Okay, this is just a pictorial, just to --
just to tell you a little bit about the evolution.
Many of you are aware of the evolution of the boiling
water reactors that GE has been developing, and to let
you know that ESBWR is part of the evolution, there's
new aspects to the design, but there are many aspects
of that that have evolved over this design evolution

we are presenting here, beginning with the early
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Dresden, the steam drum, and steam generators, going
on to external steam engine riders without a steam
drum, external recirculation loops and recirculation
loops supplemented by jet pumps. Then on to the
advanced coolant water reactor with the internal --
reactor internal pumps. Then the next stage of the
evolution was to go into the natural circulation,
which is the SBWR, which evolved to the ESBWR. So,
it's just a little quick overview of letting you know
that we've been evolving, and in many of the aspects
you'll see in some of the hardware aspects they are
very similar to some of the past designs and have
evolved, and then we added new features to support the
passive safety and natural circulation.

Okay, here's a cut-away view of the ESBWR,
and just to get you oriented on the layout here, okay,
over here starting on the left, on your left, we have
the fuel building. You can see the spent fuel pool.
The spent fuel pool is here below grade, with the
incline fill transfer to get the fuel to the fuel
building.

Then here in the center we have the
reactor building, with, of course, the reactor vessel

and the RCCD, reinforced concrete containment vessel.
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You can see the pools up here, and during
Alan's portion of the presentation he'll be talking to
some detail about the heat sink, the passive safety
systems, and that is the heat sink for those passive
safety systems. The pools of water here would,
basically, boil off.

And again, Alan will go through those
systems in the safety system discussion that we've got
in this presentation today.

Here in the foreground we've got the
control building, and the control room operators. The
actual control room is below grade here, and then the
turbine building.

Now, this is a busy chart here, but it
shows quite a lot of the systems and system
interactions on the one sheet of paper. So, I just
point out some features here, Jjust to get you
indoctrinated on the ESBWR and the operation of the
ESBWR and the system interactions, just with a short
pictorial. And again, we'll go through some of the
systems in more detail in the individual chapters.
We'll also, today, go through with a focus on the
safety systems.

So, over here on the left is, basically,
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indicating the containment, and then above containment
area here were the pools that I pointed out, the heat
sink. So, we've got the passive containment cooler
indicated here, and the isolation condenser indicated
here. Gravity-driven cooling system pools here, just
to get you oriented, and suppression pools here.

Some of the other things to point out, so
again, you see the lack of pumps, and, therefore,
passive safety systems, more gravity driven systems.

Also, other things to point out, the
stand-by liquid control system still exists on this
plant, but it's driven by a pressurized tank here with
a nitrogen over pressure, but, basically, similar to
the past designs, although not pumped.

Other changes in this evolution, you see
down here on the lower portion is a reactor water
clean-up/shutdown cooling system. Past designs had
both reactor water clean-up and shutdown cooling was
one of the functions of the residual heat removal
system. We've combined those functions into one
system here, and it's a high-pressure rated system.

Over here on the left is also another
system where we've combined some functions together,

where it's called the FAPCS system, or fuel and
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auxiliary pool cooling system, and combined some
features there as well. So, it does water transfer,
cooling, <clean-up, it also has a low-pressure
injection mode, and spray mode.

The other systems over here is, basically,
indicative of the power cycle systems and the turbine
building systems, very similar to past designs, but we
continue to evolve and improve those systems as well.

Indication of the turbine, three low-
pressure turbines, high-pressure turbine, condensate
coming back through the feedwater heater system, seven
stages of feedwater heating, and the associated feed
pumps .

There's a lot of information there on that
slide, just to kind of whet your appetite to get into
some of these systems, and again, more of the details
to follow will be primarily focused on these safety
systems here.

MEMBER APOSTOLAKIS: Can I ask, you said
the containment there, could you trace the
containments?

MR. HINDS: Okay, the containment, the
guestion was the containment, it is, let's see --

MEMBER APOSTOLAKIS: Okay, okay.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




36

MR. HINDS: -- around that PCCS heat
exchanger, oh, yes, let me state one thing, this PCCS
heat exchanger 1s a portion of the containment
boundary.

CHAIR CORRADINI: Which one, I'm sorry?

MR. HINDS: The PCCS heat exchanger,
you'll see it ties in with the containment boundary
here.

CHAIR CORRADINI: Oh.

MR. HINDS: Okay?

CHAIR CORRADINI: The isolation condenser
is part of the containment boundary, too, am I right?

MR. HINDS: No, the isolation condenser is
not. The isolation condenser is tied in with the
reactor vessel, and it does have isolation features
there, and so it's, basically, a heat removal system
that's tied in with the reactor cooler system.

MEMBER APOSTOLAKIS: Is the PCCS part of
the -- inside the containment?

MR. HINDS: The PCCS here is the -- here's
where the steam enters 1in, and we'll have some
detailed slides that show it a little better, but
here's where the steam enters in and condensate

returns, and that physical boundary there is an
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extension or portion of the containment.

MEMBER BLEY: Inside the piping system.

MR. HINDS: That's correct.

Okay, here's some just high level basic
parameters. The ESBWR is a 4,500 megawatt thermal
plant, and approximately 1,575 to 1,600 megawatts
electric gross, and, of course, the megawatts
generated would vary based upon parameters such as
cooling water. So, that's a nominal summer rating.

As I stated before, the ESBWR and the
evolution, we have evolved to a natural circulation
plant. We had been previously to the Committee and
discussed stability, but it's fully natural
circulation, no recirculation pumps. In order to
accommodate that, and I've got a cut-away of the
reactor vessel here, but we've changed some of the
dimensions on the reactor vessel, basically, to
provide that driving head.

It i1s a passive plant, passive safety
systems, and those safety systems are designed for 72
hours passive capability, and then minimal action is
needed beyond 72 hours.

CHAIR CORRADINI: So, if I might just ask

a question, because it's just a little bit of history
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here so I'm on the same page, so SBWR to ESBWR, the
power-to-volume was maintained. You went up from
2,000 to 4,000 megawatts thermal, and the size of the
machine went up proportionally, is that approximately
right?

MR. HINDS: Can you help me out with that,
Alan?

MR. BEARD: That's approximately correct.

MR. HINDS: I think that's correct, yes.

CHAIR CORRADINTI: Okay, and now you are at
4,500, what changed? You went up another 10 plus
percent, what changed in the physical size of the
machine?

MR. HINDS: From the 4,000 to 4,500, there
were some changes in the core dimensions, the number
of fuel bundles, we have a larger core.

CHAIR CORRADINI: And bigger, right?

MR. HINDS: It's the short core for
differential pressure concerns, and that's actually
shown in one of the coming slides, but it's a 3 meter
core versus the nominal core now on the BWRs is about
3.7 meters. So, the core 1s shorter to minimize
differential pressure in the natural circulating

plant, and the core -- the number of fuel bundles was
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increase to get to 4,500 megawatts.

CHAIR CORRADINI: So, this is a side issue
we could take up later, but just again for learning
purposes, so long ago I was forced to remember that
L/D equals 1 is the most reactive configuration for a
criticality. So now, 1if I make it a shorter and
flatter, it's in its most reactive configuration?

We can talk about it later.

MR. HINDS: Yes, I might have to think on
that one a little bit. If any of my cohorts want to
jump in on that one, or we can --

MEMBER BLEY: Before you go on --

MR. HINDS: Yes.

MEMBER BLEY: -- what kind of
recirculation ratios do you get with the natural
system?

MR. HINDS: Let's see --

MR. BEARD: Alan Beard, it's roughly
10,000 kilograms per hour per bundle.

MR. HINDS: We do have a chart in here
that shows just the flow characteristic.

MEMBER ABDEL-KHALIK: He's asking about
circulation ratio.

CHAIR CORRADINI: Yes, steam out versus
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spinning about.

MR. HINDS: Oh, oh --

MR. BEARD: It's 4-1/2 to 5, something
like that.

CHAIR CORRADINT: What's the quality in
the chimney?

MR. HINDS: The total volume?

CHAIR CORRADINI: The equality.

MR. HINDS: Oh, I'm sorry, the equality?

CHAIR CORRADINTI: That would tell you what
the circulation ratio is.

MR. HINDS: Okay.

MEMBER STETKAR: When you increased the
core thermal power, did you change the dimensions to
the -- vessel, the height of it?

MR. WACKOWIAK: The first gquestion was
talking about equality in the chimney?

MEMBER ABDEL-KHALIK: Right, because he's
asking about circulation ratio.

MR. WACKOWIAK: In the chimney area it's
about 85 percent steam.

MEMBER ABDEL-KHALIK: Oh, that's great.
That's enough, we can get it from there.

MR. WACKOWIAK: I wanted to answer it in
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the units that I knew.

MEMBER ABDEL-KHALTK: That's fine, I'm
happy .

MR. BEARD: And, Dr. Sieber, to your
question, the physical dimensions of the ESBWR did not
change for the 500 megawatt thermal increase.

MR. HINDS: The physical dimensions of the
reactor pressure vessel, correct.

MEMBER SIEBER: What drives the natural
circulation, also your safety, how high it is?

MR. HINDS: Yes.

Okay, so we were talking some differences
here, now this is differences of ABWR to ESBWR, so
we've already talked about natural circulation, it's,
basically, natural circulation, we removed the
recirculation systems.

The safety systems high pressure and low
pressure active safety systems in the ABWR were
removed and replaced with the passive safety systems.

The containment, heat removal function is
performed as opposed to an active system, to conform
with the passive containment cooler system.

The safety grade diesel generators are no

longer, and now we have two non-safety diesel
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generators, the safety electrical power, and we have
electrical discussion tomorrow, but the safety
electrical power comes from a DC battery source.

RCIC system was replaced with the
isolation condensers for a heat removal and isolation
event.

Stand-by 1ligquid control I'd mentioned
previously, but it's replaced with accumulators, and
shutdown cooling we had mentioned Dbefore, I had
mentioned before, combined with the reactor water
clean-up function and a high pressure system, and the
service water, cooling water systems were made non-
safety.

Here are some other design changes and
improvements to point out. We have an island mode of
operation, such that if we were to have a loss of the
grid transient that takes away the grid, the plant has
the capability of in excess of 100 percent steam
bypass, and, therefore, can operate in the island mode
of operation, and reduce power and continue reactor
operation in the island mode of operation.

The fine motion control rod drives --

MEMBER STETKAR: Just for clarity, when

you say island mode, you mean plant generating house
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loads from the output of your generator, so you've got
a full turbine generator running back to 15 percent or
whatever?

MR. HINDS: That's correct, so the reactor
would remain on line, the turbine and the generator
would remain on line, and the output of the generator
would go to generate house loads, and then the excess
steam would be dumped to the condenser through the
bypass valves, and then the plant response would be to
lower power in order to get closer to the actual power
need.

CHAIR CORRADINI: So again, just for
understanding purposes I think, John, to explain it,
so any sort of transient that looks like I'm getting
an off-site loss of power or blackout mode, it would
pass through this to try to go to bypass? I'm trying
to understand the logic that would take me there.

MR. HINDS: Yes, 1t would be a grid
disturbance, something, say there's a storm or
something that takes out off-site power in the switch
yard and trips open the switch yard breakers, and so,
therefore, there would be no outlet for the power to
go out to the gird, this would be a means to keep the

reactor on line, and again, the power would go to --
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the steam, excess steam to the condenser, and the
power going to house loads.

But, it would Dbe, Dbasically, driven
primarily by a grid disturbance or a switch yard type
activity, breakers tripping open, for instance.

CHAIR CORRADINI: Thank you.

MEMBER SIEBER: Now, when you reduce power
that much on anybody's reactor, you run into sometimes
stability problems, because of fine tuning of flow
control valves and so forth, that changes the risk of
a trip. And, I'm wondering if vyou evaluated the
change in risk at running at just house loads and
bypass.

MR. HINDS: Well again, the reactor would
not immediately be -- the power chain to the reactor
would occur over some time, and the immediate would be
to take the excess steam to the condenser. But, as
far as control systems, vyes, we'll need to tune
control systems to accommodate that type of transient.

MEMBER SIEBER: Do you envision having
dual sets of -- I take it your feedwater control is by
controlling the steam flow to feedwater pump turbines?

MR. HINDS: No, that's -- the feedwater

pumps are motor drive, so it's not steam driven, and I
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didn't point that out on the flow schematic there, but
the reactor feed pumps are motor drive. So, no, it's
not steam driven reactors.

MEMBER SIEBER: You are relying for
control on the control wvalves?

MR. HINDS: The actually adjustable speed
drive, motor drive adjustable speed drive, for the
reactor feed pumps, so change in the speed of the
reactor feed pumps.

MEMBER STEBER: Okay.

MEMBER BLEY: And, you must have 100
percent steam dump capability.

MR. HINDS: Yes, that's correct, in excess
of 100 percent, approximately, 110 percent

MEMBER MAYNARD: Your electrical 1load,
your house 1load, do they come directly off vyour
output, or are they coming back from the switch yard?

I'm just trying to figure out whether you had a loss
in the switch vard, is there an electrical
reconfiguration that has to occur, or is it --

MR. HINDS: Well, there's reconfiguration
of, say, switch yard breakers, but it does not have to
-- the power does not have to transit through the

switch yard.
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MEMBER MAYNARD: That's fine.

MR. HINDS: Okay.

MEMBER STETKAR: You can go on.

MR. BEARD: We're going to cover that
guestion in more detail, though, tomorrow.

MR. HINDS: Yes, tomorrow we'll actually
trace out the electrical path tomorrow.

MEMBER STETKAR: Because I think that
would be important.

MR. HINDS: We have some of our electrical
experts here that they'll share tomorrow with you the
detailed electric plant.

Okay, we have fine motion control, you
know, the older BWRs have a 1locking piston type
hydraulic control rod drives. These are fine motion
control rod drives, which are in use now on the ABWR,
and so, therefore, they have a motor-driven fine
movement, and then a hydraulic scram.

So, for the safety function, they would
receive a hydraulic scram, backed up by a run-in of
the motor, but for normal power changes it's a fine
movement with a motor-driven control rod.

I mentioned the systems that were

combined, reactor water clean-up/shutdown 